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(54) POLYMER ELECTROLYTE SECONDARY BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a polymer electrolyte 
secondary battery equipped with a positive electrode capable of 
inhibiting the decomposition of a non-aqueous solvent in a non- 
aqueous electrolytic solution caused by repeated charging and 
discharging by using electroconductive ceramic powder in lieu of 
carbon as the electroconductive material. 
SOLUTION: A polymer electrolyte secondary battery includes an 
active material, electroconductive ceramic powder, a positive 
electrode 2 containing non-aqueous electrolytic solution and polymer 
for retaining it, and a negative electrode 4 containing active material to 
occlude and release lithium ions and retaining the non-aqueous 
electrolytic solution. The arrangement further includes a solid polymer 
electrolyte layer 5 interposed between the two electrodes 2, 4 and 
containing non-aqueous electrolytic solution and a polymer for 
retaining it. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The plus terminal containing the polymer holding an active material, conductive ceramic powder, 
nonaqueous electrolyte, and this electrolytic solution, The polymer electrolyte secondary battery 
characterized by providing the solid polymer electrolyte layer containing the polymer holding the 
nonaqueous electrolyte which intervened between the negative electrode holding nonaqueous electrolyte, 
and said plus terminal and the negative electrode, and this electrolytic solution, including the carbonaceous 
material which carries out occlusion discharge of the lithium ion. 

[Claim 2] Said conductive ceramics are polymer electrolyte secondary batteries according to claim 1 
characterized by electrical resistivity being below 200micro ohm-cm. 

[Claim 3] Said conductive ceramics are polymer electrolyte secondary batteries according to claim 1 
characterized by consisting of at least one sort chosen from the group of titanium nitride, tungsten carbide, 
titanium carbide, and tantalum carbide. 

[Claim 4] Said conductive ceramic powder is a polymer electrolyte secondary battery according to claim 1 
characterized by mean particle diameter being 0.05-5 micrometers. 

[Claim 5] Said conductive ceramic powder is a polymer electrolyte secondary battery according to claim 1 
characterized by being blended three to 15weight % all over said plus terminal. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the polymer electrolyte secondary battery which 

improved the plus terminal about a polymer electrolyte secondary battery. 

[0002] 

[Description of the Prior Art] Development of the secondary battery in which it is small, a light weight and 
energy density are high, and repetition charge and discharge are still more possible is demanded with 
development of an electric device in recent years. The lithium secondary battery possessing the plus 
terminal which uses as an active material oxides, such as the negative electrode which uses lithium or a 
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lithium alloy as an active material, molybdenum and vanadium, titanium, or niobium, a sulfide, or selenide as 
such a secondary battery is known. However, since the dendrite of lithium will occur in the negative 
electrode if a charge-and-discharge cycle is repeated, the secondary battery equipped with the negative 
electrode which uses lithium or a lithium alloy as an active material has the problem that charge-and- 
discharge cycle life are short. 

[0003] Since it is such, to the negative electrode, for example Corks, graphite, carbon fiber, a resin burning 
body, The carbonaceous material which carries out occlusion discharge of a lithium ion like thermal 
decomposition gaseous phase carbon is used, and it is LiPF6. The nonaqueous solvent secondary battery 
using the electrolytic solution which consists of a nonaqueous solvent like an electrolyte and ethylene 
carbonate, and propylene carbonate is proposed. [ like ] Since said nonaqueous solvent secondary battery 
can improve degradation of the negative electrode characteristics by dendrite deposit, it can improve a 
battery life and safety. 

[0004] The lithium intercalation battery which has the hybrid polymer electrolyte with which pliability was 
given to the U.S. Pat. No. 5,296,318 Description on the other hand by adding polymer to a plus terminal, the 
negative electrode, and an electrolyte layer and in which re-charge is possible, i.e., a polymer electrolyte 
secondary battery, is indicated. The active material which can carry out occlusion discharge of the lithium 
ion at the plus terminal which laminated the positive electrode layer to which such a polymer electrolyte 
secondary battery contains the polymer holding an active material, nonaqueous electrolyte, and this 
electrolytic solution in a charge collector, and a charge collector, It has the structure where the solid polymer 
electrolyte layer containing the polymer holding nonaqueous electrolyte and this electrolytic solution 
intervened between the negative electrodes which laminated the negative electrode layer containing the 
polymer holding nonaqueous electrolyte and this electrolytic solution. 

[0005] By the way, positive active material [ like a lithium manganic acid ghost and a lithium cobalt oxide ] 
said whose positive electrode layer is, The nonaqueous electrolyte which consists of a nonaqueous solvent 
like the electrolyte and ethylene carbonate like 6 fluoridation phosphoric acid lithium, and propylene 
carbonate, It has the composition containing the polymer holding said electrolytic solution like the copolymer 
of vinylidene fluoride hexafluoropropylene (VDF-HFP), and the carbon for giving conductivity. 
[0006] In the positive electrode layer of the composition mentioned above, the conductivity between said 
active materials and between an active material and said charge collector is secured by combination of 
carbon. However, if charge and discharge are performed in the polymer electrolyte secondary battery 
equipped with the plus terminal which contains such carbon as electric conduction material, in order to 
operate by the high voltage, the oxidative degradation of an electrolytic solution will happen mainly on 
carbon. This is considered to be because for the specific surface area to be [ carbon ] larger compared with 
an active material. Therefore, a decomposition reaction irreversible in addition to the usual charge-and- 
discharge reaction will be concurred with, and it becomes the fall of the cycle life of a battery, and the cause 
of self-discharge. 

[0007] On the other hand, adding metallic aluminum powder as electric conduction material as positive 
active material is indicated by JP,H4-269455,A. However, since an oxide film is generated by the surface the 
end of aluminium powder at the time of charge, the conductivity of an active material falls. As a result, since 
degradation of a plus terminal is induced and a life becomes short, using metal powder as electric 
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conduction material has many points which should be improved. 
[0008] 

[Problem to be solved by the invention] This invention can control disassembly of the nonaqueous solvent in 
the nonaqueous electrolyte by repetition of charge and discharge by using conductive ceramic powder 
instead of carbon as electric conduction material, and it is going to offer the polymer electrolyte secondary 
battery equipped with the oxidation-resistant outstanding plus terminal. 
[0009] 

[Means for solving problem] The plus terminal where the polymer electrolyte secondary battery concerning 
this invention contains the polymer holding an active material, conductive ceramic powder, nonaqueous 
electrolyte, and this electrolytic solution, It is characterized by providing the solid polymer electrolyte layer 
containing the polymer holding the nonaqueous electrolyte which intervened between the negative electrode 
holding nonaqueous electrolyte, and said plus terminal and the negative electrode, and this electrolytic 
solution, including the carbonaceous material which carries out occlusion discharge of the lithium ion. 
[0010] 

[Mode for carrying out the invention] The polymer electrolyte secondary battery concerning this invention is 
hereafter explained with reference to drawing 1 . the plus terminal laminated the positive electrode layer 2 to 
the charge collector 1 which consists of aluminum foil, for example - it has structure. The negative electrode 
has the structure which laminated the negative electrode layer 4 to the charge collector 3 which consists of 
copper foil, for example, and said negative electrode layer 4 counters the positive electrode layer 2 of said 
plus terminal, and it is arranged. The solid polymer electrolyte layer 5 intervenes between said positive 
electrode layer 2 and said negative electrode layer 4. 

[001 1] Next, the positive electrode layer 2, the negative electrode layer 4, and the solid polymer electrolyte 
layer 5 which were mentioned above are explained in detail. 

1) a positive electrode layer 2 - this positive electrode layer 2 contains the polymer holding an active 
material, conductive ceramic powder, nonaqueous electrolyte, and this electrolytic solution. 
[0012] As said active material, for example A lithium manganese multiple oxide, manganese dioxide, A 
lithium containing nickel oxide like Liy Ni02 (however, y is 0.05< y<=1.0 in an atomic ratio), A lithium content 
cobalt oxide like Liy Co02 (however, y is 0.05< y<=1.0 in an atomic ratio), A lithium content nickel cobalt 
oxide like Liy Coz nickel1-z 02 (however, y and z are 0.05< y<=1.0 and 0< z<1.0 in an atomic ratio, 
respectively), A chalcogen compound like various oxides like the amorphous vanadium pentoxide containing 
lithium, 2 titanium sulfides, and 2 sulfuration molybdenum etc. can be used. A lithium manganese multiple 
oxide is desirable in particular. It is desirable that an empirical formula uses what is expressed with Lix Mn2 
04 (however, x is 0.05< x<=2.0 in an atomic ratio) also in this lithium manganese multiple oxide. Service 
capacity of the equipped with the plus terminal containing the lithium manganese multiple oxide of such 
composition polymer electrolyte secondary battery improves. 

[0013] As for said conductive ceramic powder, it is desirable that electrical resistivity is below 200micro ohm- 
cm. As such conductive ceramic powder, for example Titanium nitride powder (electrical resistivity; 180micro 
ohm-cm), At least one sort chosen from the group of tungsten carbide powder (electrical resistivity; 80micro 
ohm-cm), titanium carbide powder (electrical resistivity; 21.7micro ohm-cm), and tantalum carbide powder 
(electrical resistivity; 135micro ohm-cm) can be used. 
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[0014] As for said conductive ceramic powder, it is desirable for 0.05-5 micrometers of mean particle 
diameter to be 0.05-1 micrometer more preferably. As for said conductive ceramic powder, it is desirable to 
be blended three to 15weight % into said positive electrode layer. If the loadings of said conductive ceramic 
powder are carried out to less than 3weight %, it will become difficult to secure the conductivity between 
active materials and between an active material and a charge collector. On the other hand, when the 
loadings of said conductive ceramic powder exceed 15 weight %, there is a possibility that the quantity of 
the active material occupied in a positive electrode layer or polymer may be reduced relatively, and battery 
performances, such as capacity, may fall. The loadings of said more desirable conductive ceramic powder 
are 5 to 10 weight %. 

[0015] Said electrolytic solution is prepared by dissolving an electrolyte in a nonaqueous solvent. As said 
nonaqueous solvent, for example Ethylene carbonate, propylene carbonate, Butylene carbonate, dimethyl 
carbonate, diethyl carbonate, gamma-butyrolactone, a sulfolane, acetonitrile, 1, 2-dimethoxyethane, 1, 3- 
dimethoxypropane, diethylether, tetrahydrofuran, 2-methyl tetrahydrofuran, gamma-butyrolactone, etc. are 
mentioned - it can do. Said nonaqueous solvent may be used independently, or two or more sorts may use 
it, mixing. 

[0016] As an electrolyte contained in said nonaqueous electrolyte, for example Lithium perchlorate (UCI04), 
6 fluoridation phosphoric acid lithium (LiPF6), Howe lithium fluoride (LiBF4), The lithium salt (electrolyte) of 6 
fluoridation arsenic lithium (LiAsF6), trifluoro meta-sulfonic acid lithium (LiCF3 S03), screw 
trifluoromethylsulfonyl imido lithium [LiN(CF3 S02)2], etc. is mentioned. 

[0017] As for the dissolved amount to said nonaqueous solvent of said electrolyte, it is desirable to carry out 
in I. and 0.5-2.0mol /. As said polymer, the copolymer of vinylidene fluoride hexafluoropropylene (VDF-HFP) 
can be used, for example. In such a copolymer, VDF contributes to improvement in mechanical intensity in 
the frame part of a copolymer, and HFP is incorporated into said copolymer in the amorphous state, and 
functions as maintenance of said electrolytic solution, and a penetration part of a lithium ion. Although said 
**** rate of HFP is dependent also on the synthetic method of said copolymer, it is usually just over or below 
20 weight % at the maximum. 

[0018] 2) a negative electrode layer 4 - this negative electrode layer 4 contains the polymer holding the 
active material which carries out occlusion discharge of the lithium ion, nonaqueous electrolyte, and this 
electrolytic solution. 

[0019] as said active material - an organic polymer compound (for example, phenol resin -) The thing and 
corks which are obtained by calcinating polyacrylonitrile, cellulose, etc., thing [ which is obtained by 
calcinating a pitch ] or artificial graphite, and natural graphite, etc. can be mentioned. It is desirable 
especially to use the carbonaceous material obtained at the temperature of 500 degrees C - 3000 degrees C 
in the inert gas atmosphere of argon gas, nitrogen gas, etc. by calcinating said organic polymer compound 
in the state of ordinary pressure or pressure reduction as negative electrode active material. 
[0020] The positive electrode layer mentioned above having explained said nonaqueous electrolyte and 
polymer and the same thing are used. 

3) the polymer electrolyte layer 5 - this polymer electrolyte layer 5 contains the polymer holding 
nonaqueous electrolyte and this electrolytic solution. 

[0021] The positive electrode layer mentioned above having explained said nonaqueous electrolyte and 
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polymer and the same thing are used. The polymer electrolyte secondary battery concerning this invention is 
equipped with the plus terminal containing the polymer holding an active material, conductive ceramic 
powder, nonaqueous electrolyte, and this electrolytic solution. Since such a plus terminal can secure the 
conductivity between active materials and between an active material and a charge collector good with the 
blended conductive ceramic powder, it can take out predetermined potential. 

[0022] Moreover, when charge and discharge are repeated about the polymer electrolyte secondary battery 
equipped with said plus terminal, the conductive ceramic powder contained all over said plus terminal can 
control disassembly of said nonaqueous solvent in order not to act as a catalyst to the nonaqueous solvent 
contained in nonaqueous electrolyte. Therefore, the polymer electrolyte secondary battery which can 
maintain high service capacity in a repetition of charge and discharge is realizable. 
[0023] 

[Working example] The work example of this invention is explained in detail hereafter. 
First, lithium carbonate (Li2 C03) and manganese dioxide (Mn02) are mixed so that the molar ratio of Li 
and Mn may be set to 1:2. (Work example 1) An empirical formula is LiMn2 04 by heating this mixture at the 
temperature of 800 degrees C for 24 hours. The lithium manganese multiple oxide of the shape of a particle 
expressed was prepared. After continuing, dissolving the copolymer (the copolymerization ratio of HFP; 12 
weight %) of vinylidene fluoride hexafluoropropylene (VDF-HFP) in acetone 1 1weight % and preparing 
acetone solution, Desired quantity addition mixture of said lithium manganese multiple oxide and the 
titanium nitride (TiN) powder with a mean particle diameter of 0.2 micrometer was carried out at this acetone 
solution, respectively. This suspended solid was formed by casting and the 100-micrometer-thick sheet-like 
positive electrode layer was produced by neglecting and air-drying in normal temperature. The sheet-like 
positive electrode layer obtained by such a method has composition of 20 weight % of copolymers of VDF- 
HFP, 72 weight % of lithium manganese multiple oxides, and 8 weight % of titanium nitride powder. 
[0024] Moreover, dissolve the copolymer (the copolymerization ratio of HFP; 12 weight %) of vinylidene 
fluoride hexafluoropropylene (VDF-HFP) in acetone 1 1weight %, and acetone solution is prepared. This 
acetone solution was formed by casting and the 30-micrometer-thick sheet-like solid polymer electrolyte 
layer was produced by neglecting and air-drying in normal temperature. 

[0025] Furthermore, after dissolving the copolymer (the copolymerization ratio of HFP; 12 weight %) of 
vinylidene fluoride hexafluoropropylene (VDF-HFP) in acetone Hweight % and preparing acetone solution, 
Addition mixture was carried out so that the solid matter of said copolymer might become this acetone 
solution and said pitch based carbon fiber might become 80weight % 20weight % about a pitch based 
carbon fiber (the trade name by PETOKA, Inc.; mel BUROMMIRUDO). This suspended solid was formed by 
casting and the 100-micrometer-thick sheet-like negative electrode layer was produced by neglecting and 
air-drying in normal temperature. 

[0026] Subsequently, said sheet-like positive electrode layer and aluminum foil (positive electrode current 
collector) are laminated using a double roll laminater, respectively. It was considered as the sheet-like plus 
terminal and said sheet-like negative electrode layer and copper foil (negative electrode collector) were 
simultaneously laminated using the double roll laminater, and considered it as the sheet-like negative 
electrode, said sheet-like solid polymer electrolyte layer was made to intervene between these plus 
terminals and the negative electrode, and it laminated using the double roll laminater. Said sheet-like thing is 
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immersed in the electrolytic solution by which 1mol/l. of 6 fluoridation phosphoric acid lithium (LiPF6) was 
dissolved in the mixed solvent (mixing ratio 2:1) of (ethylene carbonate EC)-dimethyl carbonate (DMC) in 
this five-layer laminated material for 10 minutes, and Said sheet-like positive electrode layer, The polymer 
electrolyte secondary battery of the structure shown in drawing 1 mentioned above by infiltrating said 
electrolytic solution into a sheet-like negative electrode layer and a sheet-like solid polymer electrolyte layer 
was manufactured. 

[0027] (Comparative example 1) An empirical formula is LiMn2 04 by the same method as a work example 
1 first. The lithium manganese multiple oxide of the shape of a particle expressed was prepared. After 
continuing, dissolving the copolymer (the copolymerization ratio of HFP; 12 weight %) of vinylidene fluoride 
hexafluoropropylene (VDF-HFP) in acetone Hweight % and preparing acetone solution, Desired quantity 
addition mixture of the lithium manganese multiple oxide and acetylene black of the shape of said particle 
was carried out by the conversion to the solid matter of said copolymer at this acetone solution, respectively. 
This suspended solid was formed by casting and the 100-micrometer-thick sheet-like positive electrode layer 
was produced by neglecting and air-drying in normal temperature. The sheet-like positive electrode layer 
obtained by such a method has composition of 20 weight % of copolymers of VDF-HFP, 72 weight % of 
lithium manganese multiple oxides, and 8 weight % of acetylene black. The polymer electrolyte secondary 
battery of the structure shown in drawing 1 by the same method as a work example 1 using such a sheet- 
like positive electrode layer was manufactured. 

[0028] About the secondary battery of the acquired work example 1 and the comparative example 1, after 
performing charging current of 40mA, and constant current constant-potential charge of 4.2 V or 10 hours, it 
carried out by having repeated the charge and discharge discharged with 40mA current to 2.7V, and the 
service capacity of 1 cycle eye of each battery and 50 cycle eye was measured, as a result, the secondary 
battery of a work example 1 - it is also absent - it turned out that the service capacity of 200mAh and 50 
cycle eye is 190mAh, and the service capacity of 1 cycle eye has high service capacity. Therefore, the 
polymer electrolyte secondary battery of work examples 1 and 2 can realize high capacity-ization. On the 
other hand, the service capacity of 1 cycle eye was [ the service capacity of 200m Ah and 50 cycle eye of the 
secondary battery of the comparative example 1 ] 180mAh. 

[0029] In addition, tungsten carbide, titanium carbide, and tantalum carbide were used instead of titanium 
nitride powder as conductive ceramic powder, respectively, the same sheet-like plus terminal as a work 
example 1 was produced, and the same secondary battery as a work example 1 was manufactured using 
these plus terminals. As a result, these secondary batteries had the same charge-and-discharge 
characteristics as a work example 1, and were high capacity. 
[0030] 

[Effect of the Invention] By using conductive ceramic powder instead of carbon as electric conduction 
material of a plus terminal according to this invention as explained in full detail above Disassembly of the 
nonaqueous solvent in the nonaqueous electrolyte by repetition of charge and discharge can be controlled, 
and the long polymer electrolyte secondary battery of the cycle life which can maintain high service capacity 
in a repetition of charge and discharge can be offered. 
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[Translation done.] 
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DRAWINGS 
[Drawing 1] 
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[0016] fIi©f*«m«K:*4tli«IIWtfc LT 
U s CTi.{imSS'J f"7A ( L i C 1 04 ) s i-<7 >y 
20 -fk'jyK'Jf-^A (L i PFs ) . *'77y-fb'J-f-'>A 
( L i B F 4 ) s t<7 7lTa»y f"7A ( L i A s F 
6 K h , j7;^n^^x;^yKUf-»7A (Li CF 
3 SO3 ) „ t'xh'J7;^D^f-;^;P*x;M S K 
'Jf"7A [LiN (CF3 SO2 )j ] ^rt'tfOUf-^A 

[0017] Miesw*ofne^7j<?§«En»i-i,jsj)i« 
14, 0. 5-2. ow/\t-rizt&m£U\m 

tiXV^-tLXli. Wiaft'->Jf>7n7^ K-^ 
^VlVH'OTuMVy (VDF-HFP) otts-g-ft 

30 zm^hzbtfT%&. zoxdKim^mzti^x. 

l. HFPmizpm&mzft&mmx'm&z 
ii. mzwmnomt v+v&jxynmm&t ix 

[0018] 2 ) %mm4 
40 ati. 

[0019] m&mmt lx\±. mummm^t 
mfizttfX'%z>. tx-i). Tivivtjx. mmx* 

W<0^-<S&tfZ.%m&WZ}3\^X , 5 0 0*C~3 0 0 0 
50 ^&Ct**#4U^. 
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[0020] mznxmmtsxvxv iu^l 

3) ^yv-«Mt«5 

$£ft*rfl>*y 

[0021] •nE*Mcmfit*jj:v#y > r-tt, nxt 

*Mf t t *>IS*8Wtt £ l>wt **r 

[ 0 0 2 2 ] IWEiEaSrfllifejKy v-«DMfZ 

**»*(^UTI««t LTftm&^fttfX^ MB* 

^rwfsKyv-mjiwzjwKititarr* & . 

[0023] 

(Hftm ) 41\ Dasyf">A (Lit co 3 > tz 

BHfcvytfV (MnOi ) £L i k M n W6;l/Jt*» 1 : 
2fc£&J:'3fcii-£U Ccoii^^800°CcoiajST- 
24ftlim?*£fc(Zj:9ajK&PLiMni 0 4 T 

ft. O-^UT, b*— iJf^7D5^ K— 'Mr't^rt'jJ-D 
yuVlsy (VDF-HFP) C7)ftM-^fr (HFPCOft 
m^itm; 1 2Sft%) SrT-fehy^l 1S*%?§»?L 

vj-v^ytfym&MimtiXis^mmo. 2um 
mmfc+*y (t i N) $5fc£**vmmM*SM£ 
Lft. £<0»iB»£*-r*-f *V^fcJ9J*KU ffitt 

fc^-HGEffiWi* VDF-HFPW«fi^2 0fi 

fi%. vi-v^ytfym-&®it®>7 2mm%&£Tfw. 
\w y®}*&mm.%<m®.tt-tz> . 

[0024] £ft. t'-y-f>'709^ K-^*7* 
torofl//' (VDF-HFP) ?«fi-&ft (HFP 

cD&nsitm; i2it%) &r-fe>-y^i ias%{§ 

MlX7*hy®mZWWl. c\cr)7*\-yffi&*** 

xt< y^x'omt, frmz-mixmmis, 

ittA0ffS3O //mOi— MflSfrtf'J v-HMI 
JS£#i¥Lft. 

[0025] t'-UT>-7n5-Y F-^df-^ 7 

/Wn7Dfl/y (VDF-HFP) tfO&fi-S-tit (HF 

P«ft*^Jt#: l 2MM%) %7-tbyizi 1&M% 

mmixT-thymw&tmiwk, zcor-thymm 



(4) WP9-227 32 
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ttvf-XlWWBt (1*^Ml^b#tt»p a n £ ; Xfr 
7o y S )V Y ) * wffi^M^|£«0@^tl^ 2 0 fi*% . - 

£Lft. zmm>t**ZT4 yfizzvimL, * 

• ffltUSLTS^Miai-riittiiOWSlOO/inKO 
[002 6]&lvt\ BfllBiz-h^iE^hr^^-^ 

10 h^ftSltflRS (AHMtflO tt^ril/0-;U?5 

ft. JI»OHK«fE^-b«H*^yv-«J|Wl«:^ 

o5JMWW»*As7-s'fl:y>«yf-'>A (l i pf b ) 
tfix+uyt-tfl-b (EC) -^-^/i/tf-tf*- 
b ( DMC ) <DW&®!& (S£Jt2 : 1 ) tc 1 1 

mmtiKwmizmii'- httrnz 1 o^-iasjiLT 
ft* y v-iflfOTic H(fiemj»>s asm mt&zttzx 

20 9IK*LfcH 1 {C^t«5S^»Ky v-INKZXam* 
Sit Lft. 

[0027] (jtR^ji) *1\ mmi trnmim 

iZ £ y ffldcsW L i M n 2 04 x-a ztizntta 'J * 
•>Avy^r>Hd«fcili*IWLfc. -7-^v^t, t'-'J 

f>7o5'( K— A.df<»J-7^jj-a7*nb , I/y (VDF- 
HFP) ( H F Pcri^m^tm ; 1 2JL& 
%) €r7-fehy(ci lfii%?i(St-Cr-bhyJgjg&P 

ytfymzmmtikVT-ti-i'yr? -v 9 tmmm 
tm.ixsmmt&ziiz£t)mzi ooum^- 

is-htfjEffl&te* VDF-HFPcO*M£ft2 0fift 

%, v^M.'?ytfym£mit®7 2n&%t5Xv : 7* 
- vmmmm^xmm 1 1 001 
[0028] n^titzmsm 1 « xvsmm 1 «oz^« 

40 iCoUT>3ESSa40mA, 4. 2V, 1 0B#rao 
Smilg^BE^m^ToftfS, 2. 7V*T4 0mAtO 

2 0 0m Ah, 5 o-^-f ^^aosscm^fl* 4 ' 

1 9 0mAhT\ iSV^ttmsaS:#t4 it 

ft. uttfo-c satwis 2o^'jv-«MMr»rt 

«WlOZl<fc«fittl-9--f^^BO*«a!j|*«, 2 00 
50 mAh, 5 0^^^@oai;^SA { 18 0mAhT'$) 
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[0029]**}. »Stt-b 7 5 7 9Wl*t LXmtf 
tz. 

[0030] 



(5) lt6?H i 9-227 3 2 
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m. 

i, 3-m«*. 2-iaEffl, 5-*>;v 




(72)%hm ±m mz. 
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